Scyllarid and palinurid lobsters are classified into three families (Palinuridae, Scyllaridae and Synaxidae) and share a long planktonic life period as phyllosoma larvae. Of these lobsters, the adult of Scyllarus and Panulirus species can be common and abundant in the coastal waters of Japan as well as in other temperate and tropical waters, including New Zealand and Australian waters. Most of the largesized Panulirus species are commercially important and are targets for fisheries, whereas small-sized Scyllarus species, despite having the largest species number among the scyllarid and palinurid lobsters, are of a low commercial value. In contrast to the Panulirus species, Scyllarus species are usually dominant among the phyllosoma larvae collected in coastal waters .
2004). Of all the Scyllarus phyllosoma larvae in the world, the morphological features of the first to final stage phyllosoma larvae have been examined only for S. americanus, S. martensii and S. demani (Robertson 1968 , Phillips & McWilliam 1986 , Ito & Lucas 1990 .
We examine and describe here morphological features of the first to final (VIII) stage phyllosoma larvae of S. bicuspidatus and the IV to VIII stage larvae of S. cultrifer, based on phyllosoma specimens collected in Japanese waters.
Materials and Methods
Specimens examined in the present study came from two sources: 1) 140 ichthyoplankton samples from waters along the west coast of Kyushu to the Japan Sea coast of Honshu from Oct.13 to Nov.20, 1984 (Fig. 1) , and 2) 286 samples from the Kuroshio and Kuroshio-Counter Current regions from Mar.16 to July 22 in [1984] [1985] [1986] (Fig. 2) . Details of samples and sampling methods are given in Inoue et al. (2000 Inoue et al. ( , 2004 . Based on phyllosoma larvae included in the above ichthyoplankton samples, distribution patterns and species and stage compositions of phyllosoma larvae have already been examined in Inoue et al. (2000 Inoue et al. ( , 2004 and .
Samples were fixed in 10% formalin seawater immediately after sampling. Phyllosoma larvae of the genus Scyllarus were sorted out from the samples in the laboratory. Body length (BL), cephalon length (CL), cephalon width (CW) and thorax width (TW) were measured. Late stage (VII and VIII) phyllosoma larvae were identified to the species level according to Sekiguchi & Inoue (2002) and Inoue et al. (2004) . Then, early to middle (I to VI) stage phyllosoma larvae of Scyllarus species were identified to species based on similarities of morphological features to later stage ones already identified according to Sekiguchi & Inoue (2002) and Inoue et al. (2004) . Specimens of stages I to VIII phyllosoma larvae of S. bicuspidatus and stages IV to VIII of S. cultrifer were thereby obtained.
Developmental aspects and nomenclature of these phyllosoma larvae were described following Phillips & McWilliam (1986) . In all phyllosoma larvae, the maxillipeds and where fully developed, the pereiopods, consist of five segments. From proximal to distal, these are: 1) coxa, 2) basis (bothϭthe protopod) from which the endopod and exopod later arise. The joint of the basis with the ischium of the endopod is never apparent, and the ischium and merus are fused so that in the larvae we only see a fused basisϩischiomerus as a second segment, 3) carpus, 4) propodus and 5) dactylus. All phyllosoma specimens were observed, and different stage phyllosoma larvae of the same species have very similar morphological features. Accordingly, we described morphological features based on one specimen each. Holthuis (2002) revised the Indo-Pacific adult species of the genus Scyllarus and divided the traditional genus Scyllarus into 14 genera (Acantharctus, Antarctus, Antipodarctus, Bathyarctus, Biarctus, Chelarctus, Crenarctus, Eduarctus, Galearctus, Gibbularctus, Petrarctus, Remiarctus, Scammarctus, and Scyllarus) . However, to avoid confusion, we used the traditional genus name Scyllarus in the text of this paper and then the new genus and species names together with the traditional ones in our tables and figures, because Holthuis' (2002) revision includes drastic changes in the traditional taxonomy of the previous genus Scyllarus and we believe this has not yet been incorporated by other lobster taxonomists (see Inoue et al. 2004 ).
Morphological Descriptions

a) Scyllarus bicuspidatus
Stage I (Fig. 3) BL, 1.1-1.2 mm (mean 1.2 mm, nϭ3). CL, CW and TW could not be measured due to damage in two specimens. We described morphological features of a larva (BL 1.2 mm) collected at 33°17.6ЈN, 128°56.1ЈE on Oct. 31, 1986; CL, 0.7 mm; CW, 0.8 mm; TW, 0.5 mm; CL/CW, 0.9 mm and CW/TW, 1.6 mm.
Cephalon (Fig. 3A) wider than long, nearly twice width of thorax, covering the bases of 3rd maxilliped. Eye and stalk (Fig. 3B ) nearly same length as antennule, eye stalk unsegmented. Antennule (Fig. 3B ) uniramous and unsegmented, bearing 1 relatively long subterminal seta and at least 4 minute terminal setae; antenna (Fig. 3B ) much shorter than antennule, uniramous and unsegmented, bearing at least 2 minute subterminal setae. First maxilla (Fig.  3D ) biramous and unsegmented, anterior lobe with 2 stout masticatory spines plus 3 short setae, posterior lobe with 1 long and 2 short terminal setae; 2nd maxilla ( Fig. 3C ) uniramous and 2 segemented, bearing 4 long terminal setae. Second and 3rd maxillipeds (Figs. 3A, C) uniramous and 5 segmented; 2nd maxilliped with distal end of dactylus sharply projecting, bearing 1 seta on 2nd and 3rd segment, at least 6 setae on propodus and 4 setae on dactylus; 3rd maxilliped bearing 1 ventral coxal spine and at least 4 setae on propodus and dactylus. Pereiopods (Fig. 3A ) lacking 4th and 5th ones, 1st to 3rd pereiopods bearing 1 ventral coxal and subexopodal spines, and also distal end of dactylus sharply projecting; 1st and 2nd pereiopods biramous and 5 segmented with exopod bearing 5 pairs of natatory setae; 3rd pereiopod uniramus and 5 segmented, bearing exopod bud. Abdomen (Figs. 3E, F) slightly longer than 1/3 of hindbody length, tapering much posteriorly, lacking pleopods and uropods. Telson (Figs. 3E, F) undifferentiated from abdomen.
Stage II (Fig. 4) BL (nϭ11), 1.4-1.7 mm (mean 1.6 mm); CL, 0.8-1.0 mm (mean 0.9 mm); CW, 0.9-1.2 mm (mean 1.1 mm); TW, 0.5-0.6 mm (mean 0.6 mm); CL/CW, 0.8-0.9 (mean 0.9); CW/TW, 1.6-2.4 (mean 1.9). Of these larval specimens, we described the morphological features of a larva (BL 1.6 mm) collected at 33°51.9Ј N, 128°16.2ЈE on Oct. 31, 1986. Eye and stalk ( Fig. 4B ) slightly longer than antennule, eye stalk segmented. Antennule (Fig. 4B ) bearing at least 6 minute terminal setae and bud-like projection with 1 short seta. Second maxilla (Fig. 4C ) with 2 short setae on 1st segment. Third maxilliped (Fig. 4A ) with at least 5 setae on propodus. Pereiopods (Fig. 4A ) lacking 5th one, bearing ventral coxal spine except for 4th pereiopod; exopods of 1st and 2nd pereiopods bearing 7 and 6 pairs of natatory setae, respectively; 3rd pereiopod with bud-like exopod lacking any seta; 4th pereiopod elongate bud as long as abdomen. Telson (Figs. 4E, F) with strong postero-lateral angles. Other characters as in stage I.
Stage III (Fig. 5) BL (nϭ15), 2.1-2.4 mm (mean 2.2 mm); CL, 1.3-1.5 mm (mean 1.4 mm); CW, 1.5-1.8 mm (mean 1.6 mm); TW, 0.7-1.0 mm (mean 0.8 mm); CL/CW, 0.8-1.0 (mean 0.9); CW/TW, 1.8-2.4 (mean 2.1). Of these larval specimens, we described the morphological features of a larva (BL 2.2 mm) collected at 33°06.3ЈN, 128°29.8ЈE on Nov. 1, 1986. Antennule (Fig. 5B ) bearing at least 5 minute terminal setae; antenna ( Fig. 5B ) with at least 1 minute terminal seta. First maxilla (Fig. 5D ) with anterior lobe bearing 2 stout masticatory terminal spines plus 4 short setae and with posterior lobe bearing 1 long and 2 short terminal setae plus 1 short subterminal seta. Third maxilliped (Fig.  5A ) propodus and dactylus bearing at least 3 and 7 setae, respectively. Pereiopods (Fig. 5A) , except for 4th and 5th ones bearing ventral coxal and subexopodal spines; exopods of 1st and 2nd pereiopods bearing 7 pairs of natatorial setae; 3rd pereiopod with damaged exopod; 4th pereiopod with bud-like projection, extending for beyond telson; 5th pereiopod (Figs. 5E, F) bud. Other characters as in stage II.
Stage IV (Fig. 6)
BL (nϭ23), 2.8-3.5 mm (mean 3.2 mm); CL, 1.7-2.3 mm (mean 2.1 mm); CW, 2.0-2.6 mm (mean 2.3 mm); TW, 1.0-1.3 mm (mean 1.1 mm); CL/CW, 0.8-1.0 (mean 0.9); CW/TW, 1.9-2.3 (mean 2.0). Of these larval specimens, we described the morphological features of a larva (BL 3.2 mm) collected at 31°29.8ЈN, 129°59.6ЈE on Nov. 5, 1986. Cephalon ( Fig. 6A ) with low, stout spine near each antennule base on dorsal surface of cephalon. Eye and stalk ( Fig. 6D ) with 4 short terminal setae plus 1 short seta on posterior lobe. Third maxilliped (Fig. 6A ) propodus and dactylus bearing at least 6 and 9 setae, respectively. Pereiopods (Fig. 6A ) bearing ventral coxal and subexopodal spines except for 4th and 5th ones; exopods of 1st to 3rd pereiopods bearing 9, 9 and 7 pairs of natatory setae, respectively; 4th pereiopod 5 segmented with exopod bud; 5th pereiopod bud. Abdomen (Figs Stage V (Fig. 7) BL (nϭ31), 3.6-4.9 mm (mean 4.3 mm); CL, 2.3-3.4 mm (mean 3.0 mm); CW, 2.7-3.7 mm (mean 3.3 mm); TW, 1.3-1.8 mm (mean 1.6 mm); CL/CW, 0.7-1.1 (mean 0.9); CW/TW, 1.9-2.3 (mean 2.1). Of these larval specimens, we described the morphological features of a larva (BL 4.1 mm) collected at 33°06.3ЈN, 128°29.8ЈE on Nov. 1, 1986.
Antennule (Fig. 7B ) biramous and 2 segmented, outer flagellum bearing at least 14 minute setae on inner margin; antenna ( Fig. 7B ) shorter than antennule, flattened and unsegmented, bearing at least 4 minute setae and lateral process (directed anteriorly) with pointed tip. First maxilla ( Fig. 7E ) with anterior lobe bearing 3 stout masticatory terminal spines plus 4 short setae and with posterior lobe bearing 2 long and 2 short terminal setae plus 1 short subterminal seta; 2nd maxilla ( Fig. 7D ) more lobulate. Second maxilliped (Figs. 7C, D) bearing at least 8 setae on propodus; 3rd maxilliped ( Fig. 7A ) with rudiment of exopod appearing as slight protrusion. Pereiopods (Fig. 7A ), except for 5th one, bearing ventral coxal and subexopodal spines; exopods of 1st to 4th pereiopods bearing 10, 10, 8 and 4 pairs of natatorial setae, respectively; 5th pereiopod elongate bud lacking any setae or spines, much shorter than telson. First appearance of pleopod buds (Fig. 7F) , on abdomen; uropods (Fig. 7F ) oval bud. Other characters as in stage IV.
Stage VI (Fig. 8) BL (nϭ37), 5.1-7.3 mm (mean 6.2 mm); CL, 3.4-4.9 mm (mean 4.1 mm); CW, 3.9-5.6 mm (mean 4.6 mm); TW, 1.8-2.5 mm (mean 2.2 mm); CL/CW, 0.9-1.0 (mean 0.9); CW/TW, 1.9-2.5 (mean 2.1). Of these larval specimens, we described the morphological features of a larva (BL 6.7 mm) collected at 33°32.1ЈN, 129°24.1ЈE on Oct. 31, 1986. Antennule (Fig. 8B ) 3 segmented, outer flagellum bearing at least 15 minute setae on inner margin; antenna (Fig.  8B ) slightly longer than antennule. First maxilla (Fig. 8E ) posterior lobe bearing 2 long and 3 short terminal setae plus 3 short subterminal setae; 2nd maxilla ( Fig. 8D) budlike without 4 terminal setae. First appearance of 1st maxilliped ( Fig. 8D) bud; 2nd maxilliped ( Fig. 8C) bearing at least seven setae on propodus. Pereiopods (Fig. 8A ) bearing one ventral coxal spine; exopods of 1st and 2nd pereiopods bearing 15 and 16 pairs of natatorial setae, respectively (exopods of 3rd and 4th pereiopods damaged); 5th pereiopod (Figs. 8F, G) elongate and 2 segmented bud, bearing at least 1 short seta on 2nd segment. Pleopod buds ( Fig. 8F Stage VII (Fig. 9) BL (nϭ15), 8.2-10.0 mm (mean 9.2 mm); CL, 5.2-6.2 mm (mean 5.8 mm); CW, 5.9-7.2 mm (mean 6.7 mm); TW, 2.7-3.9 mm (mean 3.2 mm); CL/CW, 0.8-0.9 (mean 0.9); CW/TW, 1.9-2.2 (mean 2.1). Of these larval specimens, we described the morphological features of a larva (BL 8.2 mm) collected at 31°00.0ЈN, 129°29.5ЈE on Nov. 8, 1986 . Cephalon (Fig. 9A ) leaving the bases of 1st pereiopod exposed. Antennule (Fig. 9B) outer flagellum bearing at least 20 minute setae on its inner margin. First maxilla (Fig.  9E ) with anterior lobe bearing 3 stout masticatory terminal spines plus 5 short setae and with posterior lobe bearing 2 long and 2 short terminal setae plus 3 short subterminal seta; 2nd maxilla ( Fig. 9D ) with developed scaphognathite lacking terminal setae. First maxilliped (Fig. 9D ) small bud; 2nd maxilliped (Figs. 9C, D) with rudiment of exopod appearing as a slight protrusion, bearing at least 8 setae on propodus. Exopods of 1st to 4th pereiopods (Fig. 9A) bearing 13, 15, 13 and 10 pairs of natatory setae, respectively; 5th pereiopod (Figs. 9A, F , G) difficult to observe due to damaged appendages. Abdomen (Figs. 9F, G) beginning to be segmented; 1st to 4th pleopods ( Fig. 9F) (Fig. 10) BL (nϭ7), 12.5-14.3 mm (mean 13.3 mm); CL, 7.3-8.0 mm (mean 7.6 mm); CW, 8.3-9.4 mm (mean 8.8 mm); TW, 4.3-4.9 mm (mean 4.5 mm); CL/CW, 0.8-0.9 (mean 0.8); CW/TW, 1.9-2.0 (mean 1.9). Of these larval specimens, we described the morphological features of a larva (BL 12.7 mm) collected at 34°27.5ЈN, 129°34.6ЈE on Oct. 27, 1986.
First maxilla (Fig. 10E ) posterior lobe with 2 long and two short terminal setae plus 4 short subterminal setae; 2nd maxilla ( Fig. 10D ) with more developed scaphognathite. First maxilliped (Fig. 10D) bilobate, 2nd maxilliped (Figs. 10C, D) bearing at least 5 setae on dactylus. Pereiopods (Fig. 10A ) bearing gill-buds on coxal segment except for 5th pereiopod; exopods of 1st to 4th pereiopods bearing 16, 16, 16 and 11 pairs of natatory setae, respectively; 5th pereiopod (Figs. 10F, G) uniramous and 4 segmented, bearing at least 9 short setae. Abdomen (Figs. 10F, G) 4 segmented, slightly longer than 1/2 of hindbody length; pleopods (Fig. 10F) 
b) Scyllarus cultrifer
Stage IV (Fig. 11) BL (nϭ22), 5.8-8.9 mm (mean 7.8 mm); CL, 4.0-6.0 mm (mean 5.3 mm); CW, 4.4-7.2 mm (mean 6.1 mm); TW, 2.2-3.2 mm (mean 2.8 mm); CL/CW, 0.8-0.9 (mean 0.9); CW/TW, 2.0-2.5 (mean 2.2). Of these larval specimens, we described the morphological features of a larva (BL 7.5 mm) collected at 25°39.6ЈN, 128°31.9ЈE on May. 31, 1984.
Cephalon (Fig. 11A ) slightly wider than long, nearly twice the width of the thorax, reaching the bases of 1st pereiopod, with low, stout spine near each antenna base on the dorsal surface. Eye and stalk (Fig. 11B ) much longer than antennule, eye stalk segmented. Antennule (Fig. 11B) biramous and 3 segmented, outer flagellum bearing at least 10 minute setae on inner margin; antenna (Fig. 11B) slightly longer than antennule, flattened and unsegmented, bearing at least one minute seta and a lateral process (directed laterally) with a pointed tip. First maxilla (Fig. 11D ) biramous and unsegmented, anterior lobe with 3 stout masticatory spines plus 4 short setae, posterior lobe with 2 long (1 seta damaged) and 2 short terminal setae plus 1 short subterminal seta; 2nd maxilla (Fig. 11C) bud. Second maxilliped (Fig. 11C ) uniramous and 5 segmented with distal end of dactylus sharply projecting, bearing 1 seta on 2nd and 3rd segments, at least 7 setae on propodus and 4 setae on dactylus, respectively; 3rd maxilliped (Fig. 11A ) uniramous and 5 segmented, bearing 1 ventral coxal spine and at least 5 setae on propodus and 19 setae on dactylus, respectively. Pereiopods (Fig. 11A) , except for 5th pereiopod, bearing ventral coxal and subexopodal spines with distal end of dactylus sharply projecting; exopods of 1st to 4th pereiopods with 5 segments bearing 14, at least 8 (tip damaged), 12 and 10 pairs of natatory setae, respectively; 5th pereiopod (Figs. 11E, F) bud. Abdomen (Figs. 11E, F) unsegmented, slightly shorter than 1/4 of hindbody length, tapering posteriorly. Telson (Figs. 11E, F) begining to differentiate from abdomen, with strong postero-lateral angles.
Stage V (Fig. 12) BL (nϭ6), 9.4-11.1 mm (mean 10.4 mm); CL, 6.6-7.5 mm (mean 7.1 mm); CW, 7.7-9.0 mm (mean 8.5 mm); TW, 3.7-4.0 mm (mean 3.9 mm); CL/CW, 0.8-0.9 (mean 0.8); CW/TW, 2.1-2.3 (mean 2.2). Of these larval specimens, we described the morphological features of a larva (BL 11.1 mm) collected at 30°15.0ЈN, 132°34ЈE on Aug. 5, 1984.
Antennule (Fig. 12B) outer flagellum bearing at least 19 minute setae on inner margin; antenna ( Fig. 12B) with at least 5 minute setae. First maxilla (Fig. 12E) short setae, posterior lobe 6 short setae; 2nd maxilla ( Fig.  12C ) lobate bud. First appearance of 1st maxilliped ( Fig.  12C) bud; 2nd maxilliped (Figs. 12C, D) bearing at least 3 setae on dactylus. Exopods of 1st to 4th pereiopods (Fig.  12A) bearing 17, 16, 14 and 15 pairs of natatorial setae, respectively; 5th pereiopod (Figs. 12F, G) elongated bud, much shorter than telson. Abdomen (Figs. 12F, G) slightly shorter than 1/2 of hindbody length; first appearance of pleopod and uropod buds (Fig. 12F) ; uropod (Fig. 12F) bud notched. Other characters as in stage IV.
Stage VI (Fig. 13) BL (nϭ6), 11.5-13.5 mm (mean 12.6 mm); CL, 7.8-9.1 mm (mean 8.3 mm); CW, 9.6-11.0 mm (mean 10.2 mm); TW, 4.3-5.2 mm (mean 4.8 mm); CL/CW, 0.8 (mean 0.8); CW/TW, 2.0-2.3 (mean 2.1). Of these larval specimens, we described the morphological features of a larva (BL 12.6 mm) collected at 26°43.1ЈN, 133°19.5ЈE on June 16, 1984.
Antennule (Fig. 13B) outer flagellum bearing at least 20 minute setae on inner margin; antenna ( Fig. 13B) with at least 1 minute seta. Second maxillipeds (Fig. 13C) with at least 8 setae on propodus. First pereiopod (Fig. 13A) damaged; exopods of 2nd and 3rd pereiopods (Fig. 13A ) bearing 16 and 14 pairs of natatory setae, respectively; exopod of 4th pereiopod ( Fig. 13A) damaged; 4th pereiopod (Figs. 13E, F) elongate bud with 2 segments bearing at least 1 minute seta. Other characters as in stage V.
Stage VII (Fig. 14) BL (nϭ11), 15.3-18.3 mm (mean 16.5 mm); CL, 9.8-11.8 mm (mean 10.8 mm); CW, 15.0-17.3 mm (mean 13.3 mm); TW, 5.6-7.0 mm (mean 6.2 mm); CL/CW, 0.8 (mean 0.8); CW/TW, 2.1-2.2 (mean 2.2). Of these larval specimens, we described the morphological features of a larva (BL 15.3 mm) collected at 31°29.8ЈN, 129°59.6ЈE on Nov. 5, 1986. Second maxilla (Fig. 14C ) with developed scaphognathite lacking any seta. Second maxilliped (Figs. 14C, D) with rudiment of exopod appearing as slight protrusion, at least 11 setae on propodus and 5 setae on dactylus, respectively. Exopods of 1st to 3rd pereiopods ( Fig. 14A) lost; 4th pereiopods ( Fig. 14A) lost; 5th pereiopod (Figs. 14F, G) elongate, 3 segmented, lacking ventral coxal spine. Pleopods ( Fig. 14F) bilobed; uropods (Fig. 14F ) enlarged and biramous, beginning to be segmented. Other characters as in stage VI.
Stage VIII (final phyllosoma stage) (Fig. 15) BL (nϭ30), 21.0-23.3 mm (mean 22.2 mm); CL, 12.2-14.0 mm (mean 13.2 mm); CW, 15.0-17.3 mm (mean 13.2 mm); TW, 7.3-8.7 mm (mean 8.0 mm); CL/CW, 0.8-0.9 (mean 0.8); CW/TW, 1.9-2.2 (mean 2.2). Of these larval specimens, we described the morphological features of a larva (BL 21.5 mm) collected at 26°43.1ЈN, 133°19.5ЈE on June 16, 1984.
First maxilla (Fig. 15E ) posterior lobe bearing 3 short terminal setae plus 5 short subterminal setae; 2nd maxilla ( Fig. 15C ) with more developed scaphognathite. First maxilliped ( Fig. 15C) bilobate; 2nd maxilliped (Figs. 15C, D) bearing at least 11 setae on propodus; 3rd maxilliped ( Fig.  15A ) damaged, with rudiment of exopod appearing as slight protrusion. Pereiopods (Fig. 15A) , except for 5th one, with gill-buds on coxal segment; 1st to 4th pereiopods difficult to observe due to damaged appendage; 5th pereiopod ( 
Discussion
As compiled in Table 1 , these two Scyllarus species are distinguishable at comparable stages by using a combination of body lengths and morphological characteristics of the antennule, pereiopods and pleopods. In addition, a) S. cultifer is always larger than S. bicuspidatus; b) the cephalic shield of S. bicuspidatus is rounder than S. cultrifer; c) relative to antennule length, the eyestalk is longer in S. cultrifer than in S. bicuspidatus. Then, as compiled in losoma larvae of these two Scyllarus species can be identified to stages using a combination of morphological features of the eyestalk, fourth and fifth pereiopods, pleopods and gill-buds. According to Sekiguchi's (1986a) Saisho (1964) and Konishi & Sekiguchi (1990) described stage I phyllosoma larvae of S. bicuspidatus and S. cultrifer hatched in the laboratory. According to the present study, as well as the above studies, the cephalon of S. cultrifer phyllosoma larvae did not reach the base of the third maxilliped, while that of S. bicuspidatus did. Judging from this, it is no problem to separate phyllosoma larvae of the above two Scyllarus species. Judging from the morphological features of the cephalon, stage I phyllosoma larvae of S. bicuspidatus in the present study are identical with those of the same species described by Saisho (1964) . However, between the stage I phyllosoma larvae described by Saisho (1964) and the present study, antennule shape differed slightly, because the phyllosoma larvae of Saisho (1964) and the present study probably belonged to a different instar of stage I.
Morphological features of S. cultrifer phyllosoma larvae identified in the present study accord well with those of S. bicuspidatus described by Phillips et al. (1981) from the south-eastern Indian Ocean, Scyllarus sp. a as described by Johnson (1971a) from the South China Sea, and S. bicuspidatus described by Sekiguchi (1990) from Mariana waters. Adults of S. cultrifer have also been reported in the neighboring waters of the South China Sea and Mariana waters (Chan & Yu 1986 ), but not from the south-eastern Indian Ocean (Phillips et al. 1981) . Judging from these data, phyllosoma larvae of Scyllarus sp. a described by Johnson (1971a) and S. bicuspidatus described by Sekiguchi (1990) are thought to have been S. cultrifer. Scyllarus sp. A phyllosoma larvae from the northwest shelf of Australia were described and were referred to as S. cultrifer or others (S. kitanoviriosus, S. umbilicatus or S. timidus) by McWilliam et al. (1995) . However, the morphological features of Scyllarus sp. A clearly differ from those of both S. bicuspidatus and S. cultrifer phyllosoma larvae identified in the present study: very long eyestalk, and telson not extending beyond uropods in S. cultrifer. The S. bicuspidatus phyllosoma larvae described by Phillips et al. (1981) from the south-eastern Indian Ocean may also not be this species. On the other hand, Scyllarus sp. b described by Phillips et al. (1981) from the south-eastern Indian Ocean accords well with S. bicuspidatus, except for lacking a ventral coxal spine on the basal segment of the fifth pereiopod. S. cultrifer has not been reported from the western Australian waters. According to Holthuis (2002) , S. bicuspidatus is most closely-related to S. crenatus (Crenarctus crenatus in Holthuis' (2002) revision). Therefore their larvae and nistos would
